The molecular structure of the title compound, [Fe(C 9 H 6 BrS)(C 13 H 7 F 6 )], consists of a ferrocene backbone with a bis(trifluoromethyl)phenyl group at one cyclopentadienyl ring and a thiophene heterocycle at the other cyclopentadienyl ring. The latter is disordered over two sets of sites in a 0.6:0.4 ratio. In the crystal structure, intramolecular -interactions between the thienyl and the phenyl substituent [centroid-centroid distance 3.695 (4) Å ] and additional weak Tshaped -interactions between the thienyl and the phenyl-substituted cyclopentadienyl ring [4.688 (6) Å ] consolidate the crystal packing.
Chemical context
The use of ferrocenyl (Fc) functionalized thiophenes as redoxactive metal-based monomers offers the possibility of designing new conductive materials, such as polymers and molecular wires (see, for example: MacDiarmid et al., 2001; Barsch et al., 1994; Heeger et al., 2001; Speck et al., 2012; Pfaff et al., 2013; Hildebrandt et al., 2011; Wolf, 2001; Zhu & Wolf, 2000; Zotti et al., 1995) . The electrochemical interaction between the thiophene donor and the ferrocenyl acceptor with different conjugated 2-Fc-C C-(5-c C 4 H 2 S) n ( c C 4 H 3 S) (n = 0, 1, 2), 2-Fc-C C-[5-(3,4-OCH 2 CH 2 O)( c C 4 S)] n (3,4-OCH 2 CH 2 O) c C 4 HS (n = 0, 1, 2) and 2,5-(Fc-C C) 2 -( c C 4 H 2 S) n (n = 1, 2, 3), 2,5-(Fc-C C) 2 -[(3,4-OCH 2 CH 2 O)( c C 4 S)] n (n = 1, 2, 3) were studied by Zhu & Wolf (1999) . The results of the spectro-and electrochemical measurements showed an interesting insight into the conductibility, which may lead to an improvement of sensor technology using conductive polymers. Electron-withdrawing and donating groups on the ferrocenyl or the thienyl moieties have been used to modify the charge-transfer properties. This has been shown for a series of different 2,5-diferrocenyl thiophenes (Speck et al., 2014) . In continuation of this work, we present herein the synthesis and crystal structure of 3-{1 0 -[3,5-bis(trifluoromethyl)phenyl]-1,1 0 -ferrocenediyl}-4-bromothiophene, [Fe(C 9 H 6 BrS)(C 13 H 7 F 6 )], (I). The synthesis of this compound was realized using typical Negishi C,C-crosscoupling reaction conditions. ISSN 1600-5368
Structural commentary
The title compound contains one molecule in the asymmetric unit with an intramolecular -distance between the centroids (D) of the thiophene and the phenyl substituents ( Fig. 1 ) of 3.695 (4) Å (Table 1) (Sinnokrot et al., 2002) favoured by the nearly coplanar cylopentadienyl rings [D(C 5 H 4 )-Fe-D(C 5 H 4 ): 175.84 (3) and 175.66 (3) ] in the ferrocenyl backbone. For the disordered part ( 0 -labeled, see: Refinement and additional Figure in the supporting information), however, the distance of 3.871 (6) Å is too long for a -interaction caused by the increased torsion angle between the substituents in the 1-and 1 0 -position [9.2 (4) for the main part; 16.7 (5) for the disordered part]. The mean planes of the cyclopentadienyl rings and the bonded aromatic rings are almost coplanar with each other [C 6 H 3 -C 5 H 4 , 16.2 (3) ; C 4 H 3 S-C 5 H 4 , 17.3 (6) (main part) and 16.9 (10) (other part)] and thus, a nearly parallel arranged stacking between the phenyl and the thiophene rings [8.9 (3) for the main part and 9.7 (6) for the other part] is realized.
Supramolecular features
Intermolecular T-shaped -interactions between the thienyl and the phenyl-substituted cyclopentadienyl rings (Fig. 2 ) are observed. The disordered part (labeled with 0 ) exhibits a stronger interaction of 4.688 (6) Å ; in contrast, it is 4.943 (4) Å for the other disordered part, which is rather weak (Table 1) .
Database survey
The only reported examples of 3-ferrocenyl-substituted fivemembered group-VI heterocycles (Speck et al., 2012; Hildebrandt et al., 2011; Claus et al., 2011 ) exhibit a similar coplanarity between non-sterically hindered thiophenes and the cyclopentadienyl rings [10.4 (2) , Speck et al., 2012; À6.4 (4) , Claus et al., 2011] , but a high distortion for thiophenes bearing further ortho-substituents [40.1 (9) to 56.6 (9)
, Speck et al., 2012; 70.9 (3) and 42.7 (3) , Hildebrandt et al., 2011] . The conformations of reported ferrocene derivatives bearing aromatic substituents in the 1 and 1 0 positions range from antiperiplanar [180.0 (4), plane twisting 13.99 (15) , Braga et al., 2003] and anticlinal [147.02 (14) , plane twisting 33.7 (9) , Deck et al., 2004] to synperiplanar [0.3 (3) , Deck et al., 2000; À0.5 (9) , Blanchard et al., 2000; 4.09 (19) , Gallagher et al., 2010; À6.5 (6) , Hursthouse et al., 2003; 14.4 (8) , Foxman et al., 1991] with plane twists from 12.8 (9) (Gallagher et al., 2010) to 82.8 (4) (Foxman et al., 1993 The molecular structure of (I) showing short intramolecularinteractions between the thienyl and the phenyl substituents, with displacement ellipsoids drawn at the 50% probability level. All hydrogen atoms, the minor disordered part of the structure and furtherinteractions have been omitted for clarity.
Figure 2
Intermolecular T-shaped -interactions between the thienyl and the phenyl-substituted cyclopentadienyl rings, with displacement ellipsoids drawn at the 50% probability level. All hydrogen atoms, the minor disordered part of the structure and further -distances have been omitted for clarity. Table 1 T-shaped -interaction geometries (Å , ) for (I).
4.688 (6) 86.8 (5) 5. Synthesis and crystallization 1-Bromo-1 0 -(3,5-bis(trifluoromethyl)phenyl)ferrocene was prepared according to synthetic methodologies reported by Speck et al. (2014) . The synthesis of ferrocenyl thiophene (I) was realized using typical Negishi C,C-cross-coupling conditions by reacting 1-bromo-1 0 -(3,5-bis(trifluoromethyl)phenyl)-ferrocene with 3,4-dibromothiophene (Negishi et al., 1977) .
Synthesis of (I): For the Negishi C,C-cross-coupling reaction, 1-bromo-1 0 -(3,5-bis(trifluoromethyl)phenyl)ferrocene (1.0 g, 2.10 mmol) was dissolved in 50 ml of tetrahydrofuran (THF) and 1.2 equivalents (0.9 ml, 2.52 mmol) of a 2.5 M solution of n-butyllithium in n-hexane were added dropwise at 193 K. After 1 h of stirring at this temperature, 1.2 equivalents (0.71 g, 2.52 mmol) of [ZnCl 2 Á2THF] were added in a single portion. The reaction was kept for 10 min at this temperature and was then allowed to warm to 273 K during an additional hour. Afterwards, 0.25 mol% of [P(t-C 4 H 9 ) 2 C(CH 3 ) 2 CH 2 Pd-(-Cl)] 2 and 1.5 equivalents (0.76 g, 3.15 mmol) of 3,4-dibromothiophene were added in a single portion. The resulting mixture was stirred for 10 h at 323 K. After evaporation of all volatiles, the crude product was dissolved in 30 ml of dichloromethane and was washed twice with 50 ml portions of water. The organic phase was dried over MgSO 4 and the solvent was removed with a rotary evaporator. The remaining orange solid was purified by column chromatography on silica gel using a n-hexane/diethyl ether 1/1 (v/v) mixture. Red crystals of (I) were obtained by slow evaporation of a saturated n-hexane/methanol 1/5 (v/v) solution at ambient temperature. Yield: 660 mg (1.18 mmol, 56% based on 1-bromo-1 0 -(3,5-bis(trifluoromethyl)phenyl)ferrocene 
Refinement details
Crystal data, data collection and structure refinement details are summarized in Table 2 . C-bonded hydrogen atoms were placed in calculated positions and constrained to ride on their parent atoms with U iso (H) = 1.2U eq (C) and a C-H distance of 0.93 Å for the aromatic protons. The thienyl and the attached cyclopentadienyl ring were refined as disordered over two sets of sites with occupancies of 0.6 and 0.4. The spatial proximity of the sulfur and the bromine atom of the disordered part required DFIX [C1-C2 1.51 (2), C2-C3 1.33 (2), C3-C4 1.35 (2) S1-C1 1.62 (2), S1-C4 1.82 (2), C3-Br1 1.94 (2) Å ) and DANG (C4-Br1 2.75 (4), C1-C3 2.27 (4), C2-C4 2.38 (4), C4-Br1 2.75 (4) Å ] instructions, which were used for the minor disordered part ( 0 -labeled). For both disordered parts, some anisotropic displacement ellipsoids were rather elongated and hence SIMU/ISOR restraints (McArdle, 1995; Sheldrick, 2008) were also applied. Both cyclopentadienyl rings were generated by using the AFIX 56 command. For atom pair C9/C9 0 , a further EADP instruction was applied to achieve reasonable anisotropic displacement ellipsoids.
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